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Abstract:  
Introduction: Acne vulgaris is characterized by the development of comedones, papules, pustules, nodules, and 
cysts. The increased activity of sebaceous glands which is depend upon androgens is a common factor for acne. 
Polycystic ovary syndrome (PCOS) is the one of the most common cause of hyperandrogenaemia in females.  
Material and methods: The study was performed on 100 female patients aged 18 to 45 with acne, who visited 
the dermatology outpatient department. The Global Acne Grading System was utilised to classify patients with 
acne vulgaris into mild, moderate, severe and extremely severe categories. The initial consultation encompassed 
blood tests aligned with the Rotterdam criteria, pelvic ultrasound to assess for polycystic ovaries, and 
measurement of testosterone hormone levels. 
Results: The research investigation included 100 women in total. The predominant age group among 
participants was 21 to 25 years, comprising 47% of the study population, while the 26 to 30 age group 
constituted 30%. Irregular menstrual cycles were reported in 24% of the study population. In the sample 
population, 20% of females were classified as overweight. 37% of the research participants had a waist 
circumference more than 88 cm. 53% of women displayed differing levels of hirsutism. Androgenetic alopecia 
was identified in 15% of the population. In the study population, 7% of females exhibited skin tags. Out of 100 
patient 31 patient were diagnosed with PCOS. 
Conclusion: The analysis confirms that individuals with acne exhibit a higher prevalence of polycystic ovarian 
syndrome (PCOS). Factors significantly associated with PCOS patients include severe acne, premenstrual 
worsening of acne, obesity, waist circumference above 88 cm, presence of acanthosis nigricans, and skin tags. 
Keywords: Polycystic Ovary Syndrome (PCOD), Hirsutism, Acne. 
This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under 
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access 
Initiative (http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, 
provided original work is properly credited. 
Introduction 

A condition of the pilosebaceous unit known as 
acne vulgaris is characterized by the development 
of comedones, papules, pustules, nodules, and 
cysts. This condition is the most frequently 
encountered by dermatologists in their daily 
practice [1]. Although the precise mechanisms of 
acne are still unknown, there are four primary 
pathogenic variables: hyper keratinization of the 
pilosebaceous duct, inflammation, elevated sebum 
production, and aberrant bacterial proliferation [2]. 
The multifactorial nature of acne has been clarified 
in recent years [3]. The increased activity of 
sebaceous glands, which is contingent upon 
androgens, is a critical etiological factor in acne. 
Polycystic ovary syndrome (PCOS) is the most 
common cause of hyperandrogenaemia in females 
[4].  

The aetiology of acne is significantly influenced by 
the reduction of sex hormone binding globulin 
(SHBG), which results in an increase in androgenic 
product levels [5]. The aetiology of PCOS is still in 
question; however, it’s familial clustering and a 
prevalence in first-degree relatives that is 
approximately five to six times higher than that of 
the general population may indicate a genetic basis 
[6]. If any two of the three Rotterdam criteria were 
met, the patient was diagnosed with PCOS. 1. 
Oligomenorrhea (menstrual cycle exceeding 35 
days) and/or amenorrhea (absence of menstruation 
for a minimum of 6 months in an earlier 
menstruating female), 2. Polycystic ovaries (as 
observed in pelvic ultrasound): 12 or more follicles 
in either ovary (2-9 mm in diameter) and/or at least 
one enlarged ovary over 10 cm³ in volume, [3]. 
Biochemical excess androgen activity [Elevated 
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serum testosterone and/or elevated serum 
Dehydroepiandrosterone sulphate (DHEAS)] or 
clinical excess androgen activity by presence of 
acne and/or hirsutism [7]. 

Obesity, insulin resistance, diabetes, 
hyperinsulinemia, hypertension, and dyslipidaemia 
are all associated with polycystic ovary syndrome 
(PCOS). The indications and symptoms of PCOS 
are highly variable among women, and they may 
fluctuate over time for each individual [8]. 
Hirsutism, acne, seborrhoea, obesity, and 
acanthosis nigricans are among the dermatological 
consequences of elevated androgenic hormones. In 
females, resistant acne vulgaris is significantly 
influenced by polycystic ovarian syndrome [9]. The 
current body of literature suggests that there is a 
correlation between acne and polycystic ovarian 
syndrome (PCOS) in female patients in south India 
[10]. Our study aimed to investigate the cutaneous 
manifestations of PCOS at our institution and to 
assess the prevalence of PCOS in female patients 
with acne. 

Material and Methods 

The study was performed in a referral hospital in 
northern India. Subsequent to obtaining ethical 
approval, 100 female patients aged 18 to 45 with 
acne, who visited the dermatology outpatient 
department from June 2021 to May 2022, were 
recruited for the study. Informed written consent 
was secured prior to patient recruitment. The study 
excluded pregnant and breastfeeding females, those 
using treatments that could potentially affect PCOS 
and acne, including oral hypoglycaemic 
medications, corticosteroids, and other hormonal 
therapies, individuals with acneiform eruptions, 
and participants unwilling to engage. A structured 
questionnaire has been created to gather extensive 
demographic data, encompassing the patient’s age, 
the onset age of the disease, marital status, and 
menstrual history pertaining to menarche, cycle 
duration, bleeding days, date of the most recent 
menstrual period, premenstrual symptoms, weight, 
and height. Dermatological examination was 
conducted for Types of acne (comedones, papules, 
pustules, nodules, cysts); locations of acne (facial, 
chest, back, upper arm). Severity of acne: The 
Global Acne Grading System was utilised to 
classify patients with acne vulgaris into mild, 
moderate, severe and extremely severe categories, 
subsequent to an examination under sufficient 
illumination. The initial consultation encompassed 
blood tests aligned with the Rotterdam criteria, 
pelvic ultrasound to assess for polycystic ovaries, 
and measurement of testosterone hormone levels. 
Excel spreadsheets were employed to enter both 
qualitative and quantitative data. The mean and 
standard deviation were employed to summarise 
the quantitative data. The t-test was employed to 

compare the means of the two groups. The chi-
square test was utilised to examine qualitative data. 
Statistical significance was established at a 
threshold of P<0.05. 

Results  

The research investigation included 100 women in 
total. The predominant age group among 
participants was 21 to 25 years, comprising 47% of 
the study population, while the 26 to 30 age group 
constituted 30%. In each research cohort, the 
percentage of individuals under 20 years old was 
10%, while those over 30 years old constituted 
13%. A significant proportion of research 
participants (69%) were single. Irregular menstrual 
cycles were reported in 24% of the study 
population. According to WHO guidelines, only 
50% of the participants had a BMI within the 
normal range. In the sample population, 20% of 
females were classified as overweight. 37% of the 
research participants had a waist circumference 
more than 88 cm. 53% of women displayed 
differing levels of hirsutism. Androgenetic alopecia 
was identified in 15% of the population. In the 
study population, 7% of females exhibited skin tags 
(Table 1).  

Comedones constituted the predominant lesions, as 
shown by 92% of the cohort population. Papules 
were noted in 68% of the participants, whilst 
pustules/nodules were noted in 36% of the 
participants. Among the 100 patients in the study, 
31 were diagnosed with PCOS based on the 
Rotterdam criteria. Sixty-nine people were 
categorised in the NON PCOS group. Within the 
cohort of 31 individuals with PCOS, 4 (12.90%) 
were under 20 years of age, 12 (36.70%) were aged 
21 to 25, 11 (35.43%) were aged 26 to 30, and 4 
(12.90%) were over 30 years old. In the cohort of 
69 individuals without PCOS, 6 participants 
(8.45%) were under 20 years of age, 35 (50.72%) 
were aged 21 to 25, 19 (27.53%) were aged 26 to 
30, and 11 (15.94%) were over 30 years old. No 
statistically significant variation was observed in 
the proportion of the PCOS cohort between age 
groups. P-value: 0.771. Among the 31 patients with 
PCOS, 10 (32.26%) were married, whereas 21 
(67.74%) were single. Of the 69 participants in the 
group without PCOS, ten (14.49%) were married, 
whereas 59 (85.50%) were single. The disparity in 
the proportion of the PCOS group concerning 
marital status was not statistically significant. P-
value = 0.074. In the cohort of 31 individuals with 
PCOS, 11 (35.48%) women had a regular 
menstrual cycle, whereas 20 (64.52%) women 
displayed an irregular menstrual cycle. Among the 
69 people without PCOS, 51 (73.91%) exhibited a 
regular menstrual cycle, whereas 18 (26.09%) 
displayed an irregular menstrual cycle.
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Figure 1: Female patient with comedonal case Figure 2: Female patient with hirsutism 

  
Figure 3: Female patient with straie and acanthosis 

nigricans 
Figure 4: Female patient with pustular acne 

  
Figure 5: Female patient with acanthosis nigricans Figure 6: Female patient with comedonal acne 
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Table 1: Baseline characteristics of Study populations 
Parameter Number  Percentage 
Age Group 
UPTO 20      10     10% 
21 TO 25      47     47% 
26 TO 30      30     30% 
ABOVE 30      13     13% 
Marital Status 
Married        20       20% 
Unmarried        80       80% 
Menstrual cycle 
Regular        76        76% 
Irregular        24        24% 
BMI 
Below 25       30        30% 
25 to 30       50        50% 
Above 30       20        20% 
Waist Circumference 
High (>88cm)       37        37% 
low (<88cm)       63        63% 
Hirsutism  
Present        53       53% 
Absent        47       47% 
Alopecia  
Present        15        15% 
Absent        85        85% 
Skin tag  
Present          7         7% 
Absent         93        93% 
Acanthosis nigricans  
Present           9         9% 
Absent          22         22% 
Striae  
Present            2          2% 
Absent           98         98% 

Table 2: Characteristics of acne in study populations 
Acne characteristics  Number  Percentage  
Type of lesions  
Comedones            92         92% 
Papules            68         68% 
Pustules/nodules            36         36% 
Severity of acne  
Mild            75          75% 
Moderate            15          15% 
Severe              9            9% 
Very severe              1            1% 

Table 3: Factors affecting PCOS in study populations 
Parameter  PCOS(N=31) NO PCOS(N=69) P value  
Age  
Up to 20              4(12.90%)             6 (8.45%)  

 
               0.771 

21 to 25             12(38.70%)            35(50.72%) 
26 to 30             11(35.43%)            19(27.53%) 
Above 30              4(12.90%)             9(13.04%) 
Marital status 
Married              10(32.26%)            10(14.49%)  

              0.074 Unmarried              21(67.74%)            59(85.50%) 
Menstrual cycle  
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Regular              11(35.48%)            51(73.91%)  
             <0.001 Irregular              20(64.52%)            18(26.09%) 

BMI 
Below 25              6(19.35%)            24(34.78%)  

             <0.001 25 to 30             11(35.48%)            39(56.52%) 
Above 30             14(45.16%)              6(8.70%) 
Waist circumference 
>88cm             19(61.29%)            18(26.08%)  

              0.002 <88cm             12(38.70%)            51(73.91%) 
Hirsutism  
Present              20(64.52%)            33(47.83%)  

              0.184 Absent              11(35.48%)            36(52.17%) 
Alopecia  
Present                7(22.58%)              8(11.59%)  

              0.263 Absent               24(77.42%)            61(88.41) 
Skin tags  
Present               6(19.35%)              1(1.44%)  

              0.005 Absent               25(80.64%)            68(98.55%) 
Acanthosis nigricans  
Present                 9(29.03%)              0(0%)  

             <0.001 Absent               22(70.96%)             69(100%) 
Striae  
Present                 2(6.45%)              0(0%)               

0.174 Absent                29(7.89%)             69(100%) 
 

The correlation between the PCOS group and 
menstrual cycle status was statistically significant. 
P-value < 0.001. Among the 31 people with PCOS, 
6 (19.35%) exhibited a body mass index (BMI) 
under 25, 11 (35.48%) had a BMI ranging from 25 
to 30, and 14 (45.16%) presented a BMI beyond 
30. Among the 69 people without PCOS, 24 
(34.78%) exhibited a body mass index (BMI) under 
25, 39 (56.52%) had a BMI ranging from 25 to 30, 
and 6 (8.70%) possessed a BMI beyond 30. A 
statistically significant difference was seen in the 
proportion of the PCOS group and BMI (p value 
0.011). Of the 31 females with PCOS, 19 (61.29%) 
exhibited a waist circumference above 88 cm, 
whereas this percentage was at 26.08% among 
those without PCOS. A statistically significant 
difference was seen in the waist circumference 
status between the PCOS group and the control (p 
= 0.002). Among the 31 people with PCOS, 20 
(64.52%) exhibited hirsutism. Among the 69 
individuals without PCOS, 33 (47.83%) exhibited 
hirsutism. The observed difference in the 
proportion of the PCOS group and hirsutism status 
was not statistically significant (p value 0.184). 
Seven (22.58%) of the 31 persons diagnosed with 
PCOS exhibited androgenetic alopecia.  

Alopecia was noted in 8 people (11.59%) out of the 
69 participants not belonging to the PCOS group. 
The ratio of patients with alopecia to those with 
PCOS was not statistically significant. P-value: 
0.263. Skin tumours were observed in 6 (19.35%) 
of the 31 persons diagnosed with PCOS. Skin tags 
were observed in one (1.44%) of the 69 persons 

without PCOS. A statistically significant difference 
was seen in the prevalence of cutaneous tags within 
the PCOS group. P-value = 0.005. Among the 
group of 31 people with PCOS, 9 (29.03%) 
exhibited Acanthosis nigricans. Acanthosis 
nigricans was absent in all 69 patients not included 
in the PCOS group. A statistically significant 
difference was noted in the prevalence of 
Acanthosis nigricans among the PCOS group. P-
value < 0.001. Two individuals (6.45%) in the 
group of 31 with PCOS displayed striae. None of 
the 69 individuals outside the PCOS group 
displayed striae. The difference in the proportion of 
the PCOS group and striae was not statistically 
significant. P-value: 0.174. 

Discussion  

Hyperandrogenemia is an underlying cause to acne. 
Polycystic ovary syndrome (PCOS) is the 
predominant aetiology of hyperandrogenemia in 
females. Polycystic Ovary Syndrome (PCOS) is a 
heterogeneous disorder characterised by the 
Rotterdam criteria, necessitating the presence of 
two of the following: oligo- and/or anovulation, 
hyperandrogenemia (either clinical or 
biochemical), and polycystic ovaries [7]. Therefore, 
it is essential to examine the clinical presentation of 
polycystic ovarian syndrome (PCOS) in patients 
with acne and to determine the prevalence of PCOS 
among all women exhibiting acne.  

The investigation included 100 patients in all. The 
prevalence of PCOS among acne patients was 
52.17% in the study by Betti R et al. [11] and 30% 
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in the research by Raja SA et al [10]. Our study 
assessed the prevalence of PCOS at 31%, aligning 
with the findings of Raja SA et al [10]. The results 
indicated that PCOS is a common condition among 
acne patients, with a higher frequency in this cohort 
compared to the overall population. The study 
encompassed individuals aged 18 to 45 years. 
Among the 100 patients, 47 (47%) were aged 
between 21 and 25 years. Adolescents are the most 
commonly impacted by acne. A study by Chandra 
M et al [12] shown that the median age of 
presentation was 22 years for the PCOS group and 
20 years for the non-PCOS group. Collier et al [13] 
also noted that the largest prevalence of acne was 
seen in the age group of twenty to twenty-nine 
years, which was similar to our findings. The 
regional and ethnic prevalence of acne vulgaris 
may explain the variations in age demographics 
among different authors. In our study, the 
proportion of married patients in the PCOS and 
non-PCOS groups was 32.26% and 14.49%, 
respectively. No statistically significant connection 
was seen between the two groups (p value: 0.074). 
Prior study produced analogous outcomes [10]. Our 
study found that a considerably higher percentage 
of patients in the PCOS group suffered a 
premenstrual acne flare compared to the non-PCOS 
group. Premenstrual exacerbations were noted in 
45.16% of individuals in the PCOS group and 
21.73% in the non-PCOS group. A statistically 
significant difference existed between the two 
groups (p value = 0.032). Lucky AW et al [14] 
noted that 63% of women saw a premenstrual 
worsening of acne. 

In 2014, Geller L. et al determined that 
premenstrual flare-ups occurred in roughly 65 % of 
females due to the hydration of the pilosebaceous 
follicle [15]. This value exceeded that observed in 
our investigation. Menstrual abnormalities (oligo 
menorrhea and amenorrhoea) were noted in 
64.51% of the PCOS cohort and 26.09% of the 
non-PCOS cohort in our study. Both groups 
demonstrated a statistically significant difference (p 
value < 0.001). Prior studies indicated no 
substantial association between menstrual 
irregularity and polycystic ovary syndrome (PCOS) 
[10,12]. In our study, 61.29% of the PCOS group 
and 26.08% of the non-PCOS group exhibited a 
waist circumference above 88 cm. A statistically 
significant difference was seen in both categories 
(p value=0.002). Comparable outcomes were noted 
in a research performed by Raja SA et al [9]. 
Polycystic Ovary Syndrome (PCOS) is a 
multifaceted condition intricately associated with 
obesity. Our study revealed statistically significant 
differences between the PCOS group (45.16%) and 
the non-PCOS group (8.70%) for the proportion of 
women with a BMI over 30 (p value < 0.001). The 
obesity prevalence rate (BMI >30) in PCOS 
cohorts was 27% and 37.5%, respectively, as 

reported by Keen et al [16] and Majumdar et al 
[17]. Lim et al concluded in a systematic review 
and meta-analysis that women with PCOS are at an 
elevated risk of central obesity, obesity, and 
overweight [18].  

The research demonstrated a statistically significant 
disparity in acne severity between the PCOS and 
non-PCOS cohorts (P value < 0.001). Among the 
31 patients in the PCOS cohort, 15 (48.38%) 
exhibited mild acne, 7 (22.58%) presented with 
moderate acne, 8 (25.70%) experienced severe 
acne, and 1 (3.22%) displayed a very severe form 
of acne. Among the 69 patients in the non-PCOS 
cohort, 60 (86.95%) exhibited mild acne, 8 
(11.59%) presented with moderate acne, and 1 
(1.44%) demonstrated severe acne. In our study, 20 
(64.52%) patients in the PCOS cohort and 33 
(47.83%) participants in the non-PCOS cohort 
exhibited hirsutism. No statistically significant 
difference existed between the two categories. Our 
research findings contradict the prior work by Raja 
SA et al [10], which identified a significant 
difference between the two groups (p value - 0.02).  

Nonetheless, a study by Chandra M et al [12] did 
not reveal a statistically significant difference 
between the two groups. p-value: 0.76- Acanthosis 
nigricans was identified in 29.03% of the PCOS 
population in our research. No patients in the non-
PCOS group exhibited Acanthosis nigricans. Both 
groups demonstrated a significant difference (p 
value < 0.001). The incidence of Acanthosis 
nigricans among women with PCOS was 30%, 
compared to 27.2% in earlier research [12,16]. In 
our study, androgenic alopecia was identified in 
22.58% of PCOS patients and 11.59% of non-
PCOS patients. The difference was not statistically 
significant (p-value of 0.263). Prior investigations 
revealed analogous findings [10,12].  

In our study, skin tags were observed in 
individuals, comprising 19.35% of the PCOS group 
and 1.44% of the non-PCOS group. Both groups 
demonstrated a statistically significant disparity. P-
value = 0.005. This discovery differed from the 
prior investigation10. In our study, the prevalence 
of striae among patients with PCOS was 6.45%. 
The P value was 0.174, indicating no statistically 
significant difference between the PCOS and Non-
PCOS groups. The incidence of striae was 13% and 
4% in prior studies [16,19]. 

Conclusion 

The analysis confirms that individuals with acne 
exhibit a higher prevalence of polycystic ovarian 
syndrome (PCOS). Factors significantly associated 
with PCOS patients include severe acne, 
premenstrual worsening of acne, obesity, waist 
circumference above 88 cm, presence of acanthosis 
nigricans, and skin tags. All women with acne 
should be evaluated for underlying polycystic 
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ovary syndrome (PCOS) and questioned on their 
menstrual patterns, premenstrual exacerbation, and 
additional indicators such as hirsutism, acanthosis 
nigricans, and skin tags. 
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